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To determine the prevalence and evaluate the signifi-
cance of an upright T wave in precordial lead VI, the
12 lead electrocardiograms of 218 patients undergoing
diagnostic catheterization for the evaluation of chest pain
were reviewed. Of this total, 184 patients had severe
coronary artery disease (~75% luminal narrowing) and
34 patients had minimal or no coronary artery disease.
An upright T wave in lead VI (~0.15 mV) was pres-
ent in 3 subjects (9%) without coronary artery disease;
in 19 (20%) of 96 patients with one vessel disease; in 14
(27%) of 51 patients with two vessel disease and in 13
(35%) of 37 patients with three vessel disease. Among
the patients with one vessel disease, an upright T wave
was more frequent in patients with left circumflex artery
Electrocardiography is a simple yet important noninvasive
tool in the diagnosis and management of coronary artery
disease. The T wave of the surface electrocardiogram rep-
resents ventricular repolarization (1), and the T wave in
precordial lead VI reflects the net repolarization forces of
the anterior and posterior myocardial surfaces (2). Myo-
cardial ischemia or infarction affects the sequence of re-
polarization (3), resulting in changes in the T wave. Ab-
normalities in the T wave, however, are often nonspecific
and may be secondary to various conditions not related to
myocardial ischemia (4).
An upright T wave in precordial lead VI has been ob-
served as a normal variant (4,5 ) and as a finding in posterior
myocardial infarction (5,6) and posterior wall asynergy (7).
The prevalence and significance of an upright T wave in
lead VI are well known in infants, children and young adults.
The purpose of this study was two-fold : 1) to determine
the prevalence of an upright T wave in lead VI in a rest
electrocardiogram in normal adult subjects and patients with
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disease than in patients with left anterior descending or
right coronary artery disease (probability [p] < 0.001).
Among patients with two vessel disease, an upright T
wave was more frequent in patients with disease of the
right coronary and left circumflex coronary arteries than
in the remaining patients (p < 0.005).
It is concluded that an upright T wave in precordial
lead VI is common in patients with isolated left circum-
flex artery disease but is rare in those with isolated left
anterior descending artery disease. Similarly, in patients
with multivessel disease, an upright T wave is common
when the left circumflex artery is diseased. This finding,
along with other noninvasive tests , may prove useful in
patient evaluation.
coronary artery disease, and 2) to determine whether an
upright T wave in lead V J is a specific marker for left
circumflex or right coronary artery disease, because these
vessels supply the posterior wall of the left ventricle.
Methods
Study patients. We reviewed the 12 lead electrocardio-
grams of 2 18 consecutive patients (157 men and 61 women)
who underwent cardiac catheterization and selectiv e coro-
nary arteriography for suspected coronary artery disease .
The mean age was 54 years (range 28 to 81) and only 23
patients were 40 years or younger. Patients with an elec-
trocardiographicpattern of left ventricular hypertrophy. bundle
branch block, intraventricular conduction delay and fascic-
ular block were excluded, as were patients with significant
valvular heart disease .
There were 184 patients with coronary artery disease (~
75% luminal narrowing of one or more vessels) and 34
patients with normal coronary angiograms or less than 50 %
luminal narrowing of the coronary arteries. Left main coro-
nary artery disease was considered to represent two vessel
coronary artery disease (left anterior descending and left
circumflex arteries). Fifty-seven patients had definite elec -
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trocardiographic criteria of a previous transmural myo-
cardial infarction (5).
T wave amplitude was measured in millivolts (mV) in
several cycles in precordial lead VI of the electrocardiogram
from the baseline segment to the peak of the T wave. Be-
cause of difficulty in interpreting minor changes (within 0.1
mY) in the T wave, we defined an upright T wave in lead
VI as a positive deflection of 0.15 mV or greater.
Statistical analysis. Statistical comparisons were per-
formed using the chi-square test (Yates' correction). A prob-
ability (p) value less than 0.05 was considered significant.
Results
As determined by electrocardiography, 22 patients had
anterior myocardial infarction, 24 patients had inferior myo-
cardial infarction, 3 patients had posterior myocardial in-
farction, I patient had lateral myocardial infarction and 7
patients had inferior and either anterior or posterior myo-
cardial infarction. There were 49 patients (22%) with an
upright T wave in lead V I and 169 patients (78%) with a
negative, isoelectric or positive T wave but with an ampli-
tude less than 0.15 mV. The pertinent data are summarized
in Table I.
In patients with one vessel disease, a T wave amplitude
of 0.15 mV or greater was more frequent in patients with
left circumflex artery disease than in patients with left an-
terior descending or right coronary artery disease (44 versus
2 versus 22%, respectively; p < 0.001).
Among the 51 patients with two vessel disease, an upright
T wave was more frequent in patients with disease of the
left circumflex and right coronary arteries than in the patients
with disease of the left anterior descending and left circum-
flex arteries or in patients with disease of the left anterior
descending and right coronary arteries (69 versus 7 versus
17%, respectively; p < 0.005).
Discussion
Upright T wave in lead VI in left circumflex artery
disease. This study demonstrates that in patients with single
vessel coronary artery disease, an upright T wave in pre-
cordial lead VI is common when the left circumflex artery
is diseased, but rare in patients with isolated left anterior
descending disease. It has been suggested that an upright T
wave in precordial lead VI is associated with posterior myo-
cardial damage (5-7). Perloff (5) described an upright T
wave in 50% of 20 patients with strictly posterior myocardial
infarction diagnosed by electrocardiogram or at autopsy.
Our data indicate that patients with isolated left circumflex
artery disease had a 48% incidence rate of upright T wave
in lead VI in the absence of posterior myocardial infarction.
A upright T wave was seen in 22% of the patients with
isolated right coronary artery disease.
Relation to posterior wall ischemia. We postulate that
this repolarization pattern may be due to changes in the
repolarization of the posterior wall secondary to ischemia.
The rarity of an upright T wave in lead VI in patients with
isolated left anterior descending artery disease supports this
hypothesis. Our findings in patients with two vessel disease
are also compatible with this hypothesis. In this group, there
was a significant difference in the incidence of an upright
T wave in precordial lead VI between the patients who had
left anterior descending artery involvement and those who
did not. In patients with three vessel disease, the dominance
of anterior over posterior repolarization forces is more dif-
ficult to discern and may explain why 35% of these patients
had a T wave amplitude of 0.15 mV or greater more com-
monly than patients with isolated left anterior descending
artery disease, but less commonly than patients with isolated
left circumflex artery disease.
Differentiation from normal variant. An upright T wave
in precordial lead VI has also been described as a normal
electrocardiographic variant (3-5). Perloff (5) found an up-
right T wave in lead V I in 20% of healthy subjects, but we
observed it in only 9% of our normal subjects. The reason
for this difference may be the different criteria used to define
an upright T wave. We defined an upright T wave as one
with an amplitude of 0.15 mV or greater, whereas Perloff
considered any upward deflection from baseline an upright
T wave. In addition, "normal" was defined by Perloff as
an electrocardiogram "within normal limits, " whereas our
group had normal coronary arteries determined by angi-
ography. It should be noted, however, that the control sub-
jects in our study underwent cardiac catheterization for a
chest pain syndrome and therefore may not be normal de-
spite the absence of gross coronary artery disease. It is
possible that a dominance of anterior over posterior repo-
larization forces unrelated to myocardial ischemia may con-
tribute to the upright T wave in healthy subjects (3,8).
Clinical implications. The ability of the electrocardio-
gram to predict coronary anatomy in a particular patient is
limited (6) in the absence of Q waves diagnostic of myo-
cardial infarction (2,9-11). The addition of an upright T
wave in precordial lead VI may help to predict the anatomy
in subsets of patients with coronary artery disease. Arkin
et al. (7) found that the presence of an upright T wave in
lead VI, although decreasing the sensitivity, added to the
specificity and predictive accuracy of the electrocardiogram
in defining the presence of posterior asynergy; this obser-
vation suggests involvement of the circumflex or right coro-
nary artery, vessels that supply the posterior wall.
Although we did not correlate wall motion abnormalities
with T wave amplitude, our findings of a higher incidence
of T wave amplitude of 0.15 mV or greater in lead VI in
patients with significant isolated left circumflex or right
coronary artery disease and in those with two vessel disease
involving the left circumflex and right coronary arteries
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ECG = electrocardiographic diagnosis of transmural mfarcnon; LAD = left anterior descending artery; LCx = left circumflex artery; MI = myocardial infarction; No
= number, Pts. = patients; RCA = nght coronary artery; TWA = T wave amphtude, IVD = one vessel disease; 2VD = two vessel disease; 3VD = three vessel disease.
support the findings of Arkin et al. (7). Additional studies
utilizing a combination of the T wave in lead VI and other
noninvasive diagnostic studies, such as exercise thallium-
201 scintigraphy, are needed to corroborate and expand
these observations.
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